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A CBFDZHZB XR8RMBDXMB 

The present Invention relates to oigardo oompounds^ bi particular the ooinpoiind (5R7n)-7- 
Q(2ZH2-^bio4-tMazolyQ0vd^^ 

azBtft^o{42.O]oct-2^ne-2«ailM30^ add (oefMr). Cefcflnir Is an orally-admMstered 
5 c8phak>sporh with antbad^ (mper^ see e.g. The Mendc Index ThMeenth EditSon, 
Itemim 

Piocftictionof oeTcfinirisniAslmitoarKloefdlnirb^ . 
example. S Is known that the pr^MTBton of ceftflrd^ 

10 




may be carrfed out whereby the acyl skle chain on the amino group in position 7 of the 
cephalosporin ring stnicture may be bitroduced h the form 
IS the 7-sWe chain, in which the oodme group is imtected by an acetyl protecting group, after 
which the acetyl protecting gn>up Is cleaMd in order to ob^ 

PUUbhed international appBcation discloses a method for purHicalion of 

cefdWlyfomiationofaiaystaBhediqi!^^ 

20 

Now, sufprtsbngly, IntemneclBates e.g. crystalBne bitennedlatBs have been found In the 
pfoducSon of cefdMr, from wMch vsiy pure cddhir may be obtained^ sottiat pnxluctionof 
h^ly pure cehflnir Is sfampned 

25 In one aspect, therelbra. the present invmaonimyvid^ 
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In the form of a ciystalDne salt 

5 R has 6iBpri8ins|ly been found thai the compounded 

fomi in the fbmi of a eaR ¥Ah a eiiHbite or phosphorte acM 
euVwte add, as hydrogen suHata or sulfate. 

In a fuilfief aspect, tfiap rooon tlnvenBonpio^^desIha compound fnthafonnof a 

10 crystalOne salt with a suMonIc or phosphonic add, <»* In tha forni of a ciystalEne salt wHth 
sulfuric add. aa hydrogen suffata or sulfate. 

In another aspect tfils Invention retatea to the compound of fomiula I ht^ 
optkmalV in ciystainne tbmi, wherahihe salt is sdectad fr^ 
15 pfiosphata, hydiogen phoephata^ roeQ^et loq^late, aultate, hydrogen sidbto and 
suMamata. ThanewaaRaoTWalnvenllonmaybainpuraorattelanlianyp 
example (Ssplaying a puifly of at least 90% ty weight or more, 0.0. K% 
98%, 89% or higher as d^amrinad by % HPLC area. 

20 In the crystaDlna salts of tfia compound of fomtula l,theaddb|MBfer^dy&Gutforucor 
phosphorric add off fbimula II 

RtYCVt n 

25 in whidi Ri dghifles aOcyl or q;}timaOy.«lbstituted aryL ABcyl is prefersb^ (Ci^isy-alkyl, e.g. 
Ci.e-a09l. for example methyl, ethyl or opSonaDy branched (Ca.tO-cdkyL Aryi is preferablyf for 
example, phenyl, methy^henyl (tduoQ or napMhyl. AlkyI and aiyl indudes unsd^stituted and 
substRuted aiyl and aikyi, for axampia aiyl substituted once or muHip^ 
(CniaDcyl, such as methyl, alkyloxy. a.g. (CmMKo^v, or nitro; 

3D 
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Y denolBs S of P. 

Exainplos of ciyslaiDna sflAs aooorcibQ 
fbmiula 1 11dm an acM of femida whM 
5 HbPO/and RiYCH\ whefOinRiandYI»vettioat)OV84nmtoi^ Espedafly 
preferred saBs tndude Itie hydrogen chloride, phosphate, ^ate, methane 8uH(»mte» 
benzene sulfonate and toluene sulfonate of the oon^iound of formula I. 

Most prBferred sate are pho^hate, toluene sulfonate and benzme sulfonate. 

10 

The salts and crystalflna salts of this bwenfion are useftd as Intermedates, for example in 
the production of oddlnlr. 

Acetyl<efdiniroffbmuilalfn8altfcmn» e.g. as crystalline salt wMisidfonIc or phosphonie 
15 add, sulfuTto acid, sulfamte acid, phosphoric acM or hy^^ 
present invention referred to herein as 'caMirdr intsrmedtate*. 

C^dMr Intermedates may contain crystal water or organic solvents bowd therein. Cefdinir 
MerinedlatBs may therefbre l» presem as such, or in the fbrm of soh^a^ 
20 solventB,orwBhwalBr,l6raxarnp!einl9drai^ 

In anoth^ aspect, the presem invention provides the compwndcrffonrnula I in the fmn of a 
cryslaQIne salt witti a aitfonh> or phosphonlc, suifurfo-, 6ulfamk>. phosph(»1o- or hydrocMoric 
add and h the fonn of a solvaSei e[.g. with an orgarde solvem or 1^ 

25 

CrystBlHsaSon d the compound of fonmte I bi the ftm <rf the saB eoco^^ 
flris inventfm, wMdi b Gurpifdn((ly suocessf^ 

0filderwylnpiodydlonproces8eefDrthepn)duGlionofGeldnlr« Qy preparing the oeldhir 
bitennedate, cetdntr can be obtained In outstandng purftyt e.g. >95% purfty, e.g. 08% by 
30 wels^t 99% tv weight or h^iher. e.g. 992% by we^ or higher, measured by % HPLC 
area. The ocmtem of impurities Is very kiw, e.g» <5% by weight or le^ 
2% by wdght.1% by weight or less, ag.OS% by weight, or even less. Further, purification 
of cafdnff may be effected at an eariier sti^ of the cefdnir producHon process Omn 
the final cefdnir fllage Bself. 



CetOnlr biieimecSatas may be pioduoed 

- CrystalBsalion by treating the 
HCI, HsP04 or an add of fofimda n» 

5 - Crystallisation l^preparhgttieoompoui^ 

solvantwW1H2SO4.H2NSQaH.Ha. HsPO^oranaddcrffonnulallinthepresenoeorHiO. 
or bi a 8ilytatat>ld prollc solvent* e.g. an aloohoL 

- Reaction of 7-^no^vin^O-oe(rt)am-4-oart)Go^ 
(^•«mirKrtMazoM^2-(rnethytc^^ add in a solvent wtiidi is Inert 

10 towards ttie reactfon oondltons In older to pnxtuoe tlie compound of fonnula I, end 
crystaiBsation tvy treatlrq the leadion mbdure h e sotvent lari^ 
HJPQior en add <rf fbmnila 11, opilonaliy In e oneiMt prooesSL 

Solvents which may tyiricaiy be used ftycrystallbatto 
IS (Cvi}-aioohois. ketones. e.g. ((^^-k^)nes md etheis. for exampie l^rahydnofuran (THF). 

and mbctiros of two or more of the said sohmits, vi^iereby wa^ 

Other eotvents may be present. e.9> Inert eolvents which may l)0 used h a process for the 

pro d uction of ttie compound of fonnula I. for exampie chtorinated tiydrecBii)ons^ such es 

CHrfS^ rritriles^ such es aoetonitrfle. end ceibooy^ 
20 aOcyl esters. 

To pnxtuoe the ceftft^ intefmedate. ttie free l^ase of the compowd of fbnnuia I may bo 
suspended In one of tlie eaU eotvents or solvmt mixtures, and ciystallised tsy adcfing an edd 
of fonrnda HX optenaDy In the prssenee of water. 

25 

Ttteoompoundof ftomiih I may be produced tiy known mett tod8 > i PieperaiDon maybe 
carried out wher6ly7<mitoO"3^vbvK)-oephem'4<^^ 

wiStanamineoramkilneorsuarddne. e^DBU.DBN.TMQ. or a tertiary a^fAiatfc amine, is 
reacted with e reactlva derivative of syn^2-anAwtt)fa2d^4^2<^rnethylcar^ 
30 ao^ add. for exampie syn^ril-WitndlMaB^^ add 
meicaptobOTzottiiazolyl ester, in a solvem which is inert tow^ 
as incScated above. 
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Pnxtelkm of the ceftSnir inters 
fbrmtiia I in oyslaiBno salt form ^ 
/ th6r8actondMiir0.byaclKBn8 

prefeiaUy in Ihe ^esenoe d the oolvmt wl^ 
5 above. 

An equimoiar amount <rf tha oonipoiffid of fonnuia I a^ 

usedl whereby a sBght excess of the addpO-g. 1.1 to 1^ molar equivalents of HX per 
equivalent of compound of fonrala I, may be of advantage. Higher excessee. for examite 
10 twotoflveequhralMlaof add»mayalsobeu8edHalrial^^ 

guanUheealtcf 7-emlno^vinyl4«^^ InordertDotytain 

the otfcfinfrtntenrnecSata at least tMonK)larequhfB^ 

used The amoum of add <rf fbnnub HX ¥iMch is to be used for cryste^ 

Intennedlate therefore depends on the reacBon oondWons used tor the pioduc^^ 

15 

In another endKxfiment the oelidinir intennediate may tw ob^ 

timmila HX to a suspensbn of the compound of f omttda I in a soh/mit. e.^^ 

abova 

20 In another OTibodtatent» the c^cSnlrlntennediate may te 

oon^mnd d fonnula I by adcfii^ the correqK)nding add of fom^ 
of formula 1 may be sflyteted by known niethodsi for examfte 

acetamide, N»04ri8trimettqflsnyltrtfluoroiffi^amlde» monoti1methybDyHrfBuoroacetamIde> 
monoMn^tqfldlyi acetamUe^ hawunethylrlWlMraw or bis^ilmethylsllyl urea, and an acid of 
25 ftamttdaHX is added imder the cctfidRlora described abov^ 

In geneml^spedal measures am not rteeded to desilylatettie compound of fon^ For 
desflylaton, generally the addBkm of the add of fom 
sDylatabie pmtic solven|» e.g. an aloohol, are suffldent 

30 

Cefcfli^ intermecSates according to the present Invention are espedally suitable for 
produdngcrfdinir, since cdcfirdrm^ be obtaffiedbiMgh purity. 
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Iha pioducSon of cefdhir torn oeltf^ 
deavingtftd acetyl protecting gro^;> on ttwGK^^ 
I. Mtmfay instead of the sla^ 
aooonfing to the presem InvenSon is leed as slartb^ 
5 unslabiat)olhh adds ami in bases, so OiattidsprotecSng group 

or tMi^ medium. ln«:id)cme(Bum,H2S04or8Uifon]e8cMsnrmyl)eused^^ 

wharatqr daavage may take place e.g. In an aloohoBc or aqueous^^teohoHo sotvenl medium. 

TVpicalV» daavaga <tf the acetyl protecib^ gioup may be canted out ^ a 
10 betvmn-S^andlS^C^forexarrqtobMmnOart 

inabadcmecbim. NKi^NaOH or KOH or en alkaline earth carbonate. e.g.lQ(X)^ '^l^^ 
or NaHCQ^ nruy be used e.g. as the base, wherein deavage rnay take place e.g. m 
aqueous or aqueous organic advent B^nri6C&mnfbrexafnp!ewnhapHvaIuecff7JS- 
15 9^e.g.7M^.i8prBfened. 

CeltM may be crystaBeed in pure fomi tarn the read 

method used, by addhg a base for deavage in the acfcSc medium, or by ad^ 

deavage to fiie basfo metfuirL 

20 

In another aspect, the presOTt invention pio^des a process for the productk^ 
wtddi Is charactertsed in that 

a) the compound of fonnuta I is prepared h ttie form of the crystaDhe salt. optionaOy 
cfa8uspensk)n.w!masulfdnio-orpho9horrio*. suAirfc^^eulhtfnio-.phosphorlo-or 

25 hydrodrforio ecUL 

b) the cqfStdlirie salt of flie oonqiound of ti^^ 
ao^ group on the oxygen of the osdme* and 

c) cddhir is isolaledL e.g. oiysialDeed. fhm the reacto ml)dur^ 

30 In another aspect, the preserAbiventkmpraivMes the use of the oompou^ 
form of a cryetalihe ealt for the produdton of cddMn 

in a hirther aspect Ito preeeM invenfion provUes a process for the production of cef^ 
wMch is characterised In titat 
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fl^ areaclhmderivathnortheooinpcnmdolf^ 




m 



5yn-2-(2-amlno1hia2o^i-^^ add, e.g. syrh2r(!^ 

m in t Max ^^ add meicaptD4>en2DMazDlyl ester, 

b reacted wRh a oompound of fonnulft IV 




IV 



for exanq^ In reacHvefonn, euch aa7-am!no-3-vlnyl-3-cepheri^^ 
dlylated tonDi 

to obtain the compound of fonmila I 




(fifll7rQ74I(229*2H2-aininottria2DK4-yl^ 
C6phem"4<artxixylic add, which the cai^^ 
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b) add HX. In whidiXiB as defined above ami Ri is as dd 
oompoisid d fomiula I In order to obiam the oyslalDne eaR 
wKhaddHX, 

5 c) the crystatOnesaft from step b) is isobted, 

d) meciystalOnesaitoftheoontpoundoffonTiidalfrom 
cleaving the acetyl group on the oxygen of frie oxtme, and 

10 e) cefdnfr b isolated from the reaction mixtuie of st^ d). 

TheieadionofthereacthmdMivaHveof lheoQmpcteidoffbmiai^ HI vMi the compound of 

tomiMlafVmaybeceirtedoutiaKlerapioteco n d W ona^eLg«lnmetl^^ 

aoeioniliila or. W at a tempefature of beiiveen 0 and 50^ e.g. 20 

15 

In a further espect» the Invmtion provides a process for the produ^ 
ambu3thiazol-4-yl)-2-(me%tcartx>nyiaxyl^^ acidHfnerce p tobe n z D t h iazotytester, in 
which the £3^2-<2-amInothIazol-4^2-(methyteart)onyk^^ add b used as an 

ammonium salt, e^ tlie tiMi-birtylammonlum saH, or an amnne sail e»g. triettiylemlne salt* 

a) 

in a further aspect, thb bivenSon proMes a pf^^ 

e.g, s^2-(2HuninQlhlazol^4-yl)-2Km^q^lc^ add-mmcapto- 
benz o lh ia io i yiestBr, In whtehtfie compound of formtte ill b converted cBrectlyfaiwater-mdst 
form. nWaternnncM* b tmderstood to mean ag. up to 50% wdght 
25 we^ water conteit 

Thus both a specbt drying step arnlboi^ion of ttie byproduct are (fispens^ 
maldng the process tbtifiBt and more econornlcaBy attracHvei 

30 The ^)ove processes are sbnpierarKirnoroeoQmmicaDy attracts 
processes^ 
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In a fuilher aspect. Ms bweiiikin 

for axainpto 1 00 to 1 0.0)0 kg imre, 1 5^000 to 60.000 Iq} in Mgh purity. wMch is 
produced tqf any of ths abGVBKiascdted preo^ 

Ihefonovring examples aroiMended to iBuslF^ Tenq^eraturesare 
bfKflcated tn "t: and aro unoonecied 11m follow 



BSA 


Us(lrimethybnyt)acetamlde 


BSU 


bi^lriinttUiyis9yi)UTBa 


DMAc 


NJ4-dmethylaoQtamide 


BOH 


ethanol 


ntp. 


meHliiy point 


HMDS 


hexamelliyidlsSazane 


MeOH 


mettmnol 


MsOH 


mettianesu^phonic add 


RT 


room temperattHB 


TEA 


tri^hyfamine 


TMSI 


tHynelliylsilyt iodiJo 


TeOH 


p4oluenesulphonlc add 



X-ray diffraellon measurements of sails of 7*C2-<2-ambio1h{azoM-yl>»2> 

(methylcaitx)nykxxyimino) ac^anrido}-3^^ 

respectively, in Tables 1 to 6 l)etow and itotrated in Rgu^ 
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Examplel 

m^-i-^aMettM^Mnit^^ add 
A BOhmon of &0 g d 7H2K2<unInoihiaaoM-y^nn6lhylcaib^^ 
5 vlnyl<»|d)em^-<ari)ooqflieaddinthefoimora8att^ 
O'wAh lis ird of concenbated H1SO4, the mixiure obtain 
drofiwbe to ca 150 ml of an aqueous 3% NaHCOb solution. The pH value 
obtained b ai^usted to pH 5.0, 0.6 g d acfivated caitxm are added, t}» mlxlure is stb^ 
and the activated caitxxi is filtered ofl and washed wfth K^O. The fDlrale obtained is heated 

2-cafboxyfic add crystalBses, Is filtmad off, washed and dried. W^hed product a09 g. 
EmnpleZ 

IS awi^a^»wihlazol4^iiWa4iwtfHiieaib^^ flelli^naicaata■ 

10.0 g MedsyrhZ-i^-mtlnothiazd^^ 

oomenl <1 .0% by weight are suspended at rocm tern 

cMofkto and then cooled to (TV. 1 1^ nri of tr^^ 
20 0l10iriniite8»and8l!nfngl8theneflMedfor15rnfnutB8.The80^ 

ol bMben20lMa2Dl^i4)NcfisulphMe a^ 

nrAiutee, 9.7 ml of trtothyff^ioepMte aredspei^ 

1H hours at (TC, eiibsequmlly cooled to -20% and stfnred fo^ 

yeflowishcrystaHIne product tefmered,wa^Yed three 
25 methylene ditorlde, and dried over night in a vQcuunia^ 

Weighed product: 15^9 

^H^mir(DM90H4» 0222(8, 3H). 7^8^ 1 7.48(br s, 2H). 7^ni. 2HK a09(Ri. 1 H), 
822(m»1H) 



Examples 

eM»^^Am!nothiago^4>vft>2-<t^^ acldnwercaotO' 
benapthlagohrlestef 
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2a0g ^H^-wMiiaaM^ 

water and dbsohml ty adding 23 fid of 5M socSum 
25^3 ml of acetic add anhydride are dov^ 

of the soluilm b heU at behwaen 7.0 and 72 fay si^^ 
5 sohjfotAftenMaids^sllnrlngbdftetedfbr60m 

TheGolu!ft>nbcootedto<10^,andackfifiedtopH3.0ov8rtt)eo^ hourwith45ml 

of oona hydmcMoric acM, witeieby 5y7>-2^2-6mlnothSazDM-yl>-2-<nriethy^^ 

acetic add crystallises. The mbcture b 6tined ^ 

each time with 30 ml of coM water. 
10 The water-ffloistmed product thus otrtab)edb6iiq>en^ 

and heated under reflux using a water sepamtor utfl the water 00^ 

A05%liyweldhL 

28L3nd trBnilylainlne are added at (fC and atbring b effected for 15 minutes* The sohiHon 
b mbced wflh 4a^ of bb-0>eruoth)azd-2<y)-^fisi^^ 
IS Mler the adcition of 243 ml of ti1ethyl|tfK>sphaa, stinlig b effected for 90 mlnutes» and then 
coolhg b effected to -20^. The rnbdum b ^rred at tfte temperature for 90 m!^^ 
flltmed and washed 3)^ each tirne with so rnl d coU methylene cHoride. TT^ 
<Med over r^ at SOXX 

20 Weighed pmduct 30.0g 

'H^r(DMSCX(0 5Z22(8» 3H), 7^8, IH). TMfprs, 2H), 7JS9{m. 2H)» &08(m» 1H). 
a22(m.1H) 



25 Example4 

7^^^^^^^c^^ft^«ynK1^^fr^fM^^ 

120X)g 3^nyl<ephem-4K»fbQ)^ add are suspended h 1(X)0^ 
rribced with ie7.1nri BSA at RT. The mbdure b eSrred for 2h and ^ 
30 b cooled to 0^. 147.6g <yii^-<;2-anilnolhla2oM-yO-2H^ 
aoe^lchbrldeJiydrochlorlde are added over a period of / wilh^ 
IhatO^. The nMure to cooled 0-*1(rC and 69^1 TEA are added dropwbe. The 00^ 
reaction sduOm b added dropfwbe at RT overMh to a mi)dure of 7M wate^ 
MeOH.A8U8penskmblonrnedwhlchbstlnredfcMr1hatO*t:. CryslaUlne product b filtered 



WO}004An<623 



-12- 



PCr/EP»NI3mi8944 



ofland washed twice, each time wfth ISftnl ooU mettiyfene chJofJde. Isolated crystals are 
dried ovnri^t at 3S*C under vaaium. . 

HromtDMSO^ 8 2^(8.3H), 3.6iaa J8{ABq. 2H>17.6H2). 5i24(d:iH.JotAHz). 
5^1KJ=11.4Hz). 5.60(d.1H^17^). 5^ddt1H^.8&7JHz), 
e.91(dd.1H^11^17.6H^.721(s.1H). ia04(d.1H,J=7^ 
HCi:&7% 

14ffi; (deoomposilion) 

EnmpleS 

cafboxviteactdjnetfMmciHi^^ 

wRhSJTgBSUaiRr. 20|dTMSIafeactited and the suspension is The 
suspoidon is fmered and the ffitarcato washed v^lOnri The 
combined ffltralBs are mixed wtmiOmilM^ 
frneihylcaibofViQxyl^^ 

30"C. SSntng Is continued for 2h at 30<tX The rraxtureb cooled down to (TC and added 
ctopMfce to a solution of lAnlAfeOH In 10^1 A thick suspension 

is fonned which b diluted wHh 100ml m^»Vlenechi^^ 
andforlhatO^. Crystalline pipductbfltered off, washed three tbnes, each tto^ 
cold mettiytenecMcMide, and dried atRT under 

Yi8id:11^ 

*»fnmi(DMSO^ Q 2^(e^. 2.41(8^ aBIA&asCABq. 2H,»b17.7ltO. 

&24(d,1K,MJHD. &a2(dL1H^11.4Hz), 5.61(d,1H^17^. 5i83(dd.1»iJ=4^.9»0. 

e^(dd.1H^imi7W. 7^(8.1H). iaQ2(dL1H.J»7^ 

CHiSQsH:1&4% 

mjpj: 170*C (decompoGRion) 
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l&Og 3-vtnyl-cephenH4-cait>03^c add are suspended In ISOmI dtchtoiomethane and the 
mbdure heated Id bofBiv. ISiGnrd HMDS and lOplTMSI am added ami the mbdumheaM 
for 2h under reftooondiBons and psffisfn^ Ihedear 
soluftmbo(Ktedto30*CandrnlxedviAh30nd[MAA& zr.Sgs^Zri^-mfnc/M^^ 

5 (m^iylcartxmytaxylmfno) acetfc 

slinedft>r3hal30^. Ttiereadton mixture is added drofywise to a solute 
TsOH.hyc&Btefnandxtuieof31AnlEK)Hand7^water. Tte product carystaOizes out 
The suspension Is dPutedt^SSQrnlrnelbylenecHori^ The 
cnfstalBna piodud b ffltered off and washed thrae tfmee , each 

10 m^fqflefiedihHide, and dried under vacuum at 

YMd:39^ 

MHvm(DMSO-4} S Z21(e»3H)» Z28(e^). 3.61&3^(ABq, 2H^17.7H^ 
SJ25(d,1HJ=4.8Hz), &32(d,1HJ=r11^), 5.61<d.1H^17^, 5^dd»1H^^7.9H2). 
15 e.e2(dd,1KJ»11.1&17^), 7.12&7.48(AA'BBYrv4H), 7J22(s»1H), 10^d,1KJ37.9H^ 
Toluenesulfbfric adA 26.0% 
mjpj: 146% (d e oo mp oeWon), 

Ettenpler 

cafboxvHc aciflfrHiroiiensulfaite 
6.0g 3MnyKoepheni-4-cafboocyBc ackJ am suspemled to 5Qn^ 
7.1nilBSAalFrrandsHnedfor2h. The nrixtum to wanned to 30*C and 10ml DMAc and 
9^ <9^2-{2^amtoothiazDl4ifl)^ add- 
mercaptobenzthtazDtyiestef added Stbring to continued for 2.7h at 30%, the mbctum cooled 
to 0%, and a soMion of aTOmI concentreted suifuito add to a rvdxt^ 
2.4nri water added ctopMfee* AsusporisfambfcvniedwhMibcfihJtedwfth 100^ 
mel)9lmeGhtorlde,ftdowedt)y8tfnrtngfor15nitoatOT ThecryslaBlne 
product to fDtered and washed twice, ead) time with 25rri odd methyfenechlorfde and 
drted under vacuum at nr. 

Yield: 10^ 

Hnmr(DMSO-flU 5 220(s,3H). aOiaaSSfABq. 2H^17.7Hz), 6JZ4(dL1H^ JH^, 
5^d.1H^11.4HE). 5.60(d,1KJ»17^), 5.83(dd.1H^.8&7JHz), 
35 6.91(dd.1H^112&17^H2). 7.17(a,1H). ia00(d.1H^7.9Hz) 



20 



25 



30 
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H3SO4:10.7% 

m^.: 15(fCdeoonq;ra6Won 

5 74a-fi^Amlmrth!aioM-vlVa^methvteaTfa^ 
cflrtionio actdLsultotft 

21>93g 3-}%l-C8|4)6fn-4<ait)o»^ 

HT with 15.68ml HMDS md 29|il TMSI, and heated uncter reflux for 2h and passing a 
rArogeii^reamlhroiQhthesohition. The mixture b ooded to SOTC and 42.^ DMAc and 
10 39.4g synlt-iZ^irtnc^^ ecU- 

meicaptobaraMazDlyto^ are added 8lirrtngisoontimiedfor2^hat3(rt/.oooledto<rc 
and the reaction ndxtiffo added Aopwise to a eolu^ 

MeOH end 11 water, on i(vt^ a dense Gvyslainne suspense SBrringte 
contimted for 1h at 0%, the nrixhire fBtared and the recoMered m 
IS each fime With 107Mooidmeaiylenechiortde,a^ 

Yieid:4a.08g 

^HHimrpMSCMd 52JaO(6.3HK aei&3.89(ABq, 2H^17.7Hz), 52AWH4^»^. 
5u32(dL1H.Jb11.4H4. &61(41H^17.6Hz}, &83(dd»1H^ 
» 6^1(dd,1H^11^17.SHz),7J8(a^1l^.iaO(HdL1H,J^^ 
H2S04:17.S% 
nipji 170*0 deoomposiSon 

ExamptaS 
25 7-riNa^nolhtaMl^^ 

21.43g 3-vbyl-cephenM<eiboo^ add are euspoided In 214ml (fiddoromethane, mixed 
with 15.68nri HIMD8 and 29^1 TMSI at RT and heated 

passing a nBrogen stream ttmugh the solution. The mixture Is ooded to 3(rC and 42.8ml 
30 DMAcand39^e}7>eK^«un(Aw^^ 

mercaptobenzthtezD^testBf are added The mixture is sSnred for 2Ah at 3(rt^ ooded to 

ox; and the readion irdxiuia aided dropwise at (TC to a soiuS^ 

add h saemi IMeOH arid 11 JM watw» on wMdi a thidc 

The suspmston Is dhitedwah 257ml methytenedi!oride»8&^ 
35 ThefiBarcalce is washod once wBh a mixture of SOmlmelhyleneddoride and 17ml MeOH^ 
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ami Ihen twioe mom» each tima wRh lOTM meth^^ 
HT. 

Yield: 42.60s 

5^(dL1H^11.4Hz}» S.60(d,1H4=17^. &82(dd»1H^3&&0Hz), 
6AKddl1H^11^17.6H2).7.08(8»1HK9^(dp1H,J^^ . 
HP04:1&9% 

tttpji 170"C (deoomposilion) 

10 

X-fBy dffradkm measuremente are 

hydrogonsuHate. masylata and sidfcOa saRa of 7^2-^-AfnfrK>lhla2DJ-4-yJ>-2- 
' 15 (inoihytearboff^loocytrnlno) 8C^amMD)-d^vbiyl-d-cephenv4-cart^^ add The rosutta 
obtained and c^fraclbm patterns are shown 
Bni F^res 1 to 6. 
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Ctahna 

1* A compound of formula I 

5 




in 010 form of a oyslalQne sail 

10 2. A oornpouml according to dabnlbioystaOnesatt form, ch^ 
oystatfine san l8 a saR wfm a sulfonic or phos^^ 

sulfamic acid, as the hydrogen suifato^sutfata or sutfamate, or a saRvdthphosfd^ 
acM» aa the phoGphata, or a satt vrilh hydrochk»te addi w 

15 a A compound Booording to ciabn 2, characterised In thai the add ^ 

HX II 

inwh»iX8ignHiesCr.HS04\RtYCV.H2NS(V» H2P04.K($04f' wherein 
20 RtisBlkyloroplkmaJVsubstRuledaryland 
Y4gi«i8sSorP« 

4. A compound according to arqf one of daiiRSl to 3. characterised in 
sell b a p^oluenesulfonaiB, rneSnnesulfonate. hydros 
25 phospha te , hydlfogen chtartde orbergenes u BiD na l 0 > 

5. A process for producing the compound of formub 



30 
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characterised In that 

a) aieacthmdertvaflvecf acmipoimdcrffonnitulam 




is reacted with the compound erf formula tV 




IV 



to obtain the compound of foimula I 
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. b)andcUHX,lnwhtch 

X8ignffle8Cr.HS04\H2NSQ3; H^4\^{SOAforTVfOi. 
Rt sfgrrifies aDqi or aiyl and 
5 Y is sulfur or phosphorous, 

is atbied to the compound d fonnula I h order to otnah 
compound of fonnuia I with the add HX, 

c) lha cQfslalbia sail from 8lq) b) b isolated, 

10 

lO the compound of fbmmte I in aystaOna salt Ibtm fnm 
ceMirdr tyycteaving the aoe^ group on the oxygen of the oodm^ 

e) cricfinir is isolated from the reacSonmixluia of step c9. 

15 

6. A process aooording to claim 5, charscterised In that 5yi>2-<2-aml^^ 

(mtfhylcaftx)nykxxyimino>-QC^add marcapto^nzoM b ised as the 

reactive deilvative of lha compound of fMimila III. 

20 7. Useof thecori9x>und<rffomiuialhthefbnnofacryslBDineaaRaSGb^^ 
of ctabnsl to 4 for tlie production of cefcinir* 

8. AI>uiic<|uan%ofcefcMrhaArtngaptBf^of>9g%t)yw8^pi^^ 
proceas of daim 5 or 6l 

25 

9. A process Itar the ppoduciion of qfihSK^^^ 

acetie add^nercaptobenaothtaiolylester, wherein «!yl^^-^ 
(methylcartMnylaxylmino)-aoe8e is used as the trf-n-bulyfammonlum salt 

30 ia A process for the production of ^2K2-amlnott)iazDMirlh2-<methylcarfo^ 

aceticad<hnercaptobmzolhiaio^fiester» whmin the ooinp^^ lU is used in 

moistfbrm. 
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11. Aprooes8 8ooonfir«toctalm10,whef^ 
water. e.g. 20 - 40% mi^ water. 

12. AoofnpoundorfonnuIalln1hefbnnofa8alt,o|^^ 

8an is sdected from the group coitsisting of ph09^ 
tDsylBto» sulfate, hydrogen sulfate aitd aulfairat^ 

ia 7-{H2<mtnothteaoM-yi)-2^ 
caiboocyDc add phoq)hate fia^ 
that shown in Figure 1 . 

14. 7-p-(2-Aininoftla2oMif^^ 
cartMxyfc acid liydroctiioride li^^ 
that shown In Hguro 2. 

15. 7-PK2-Airtm>ftteiDM-yl)-2Knf^^ 

cart)09q^aGMtoqflate having an X-ray po^ pattern sid^stentfaDy as that 

shown bi Figure 3. 

18. T-i^^ifi^inin^^ 
caiboxyik^acfclhydrogenstrffate having an 
as that shown in F^ure 4. 

17. 7-{2-(2-AmlnothlazoM-yl)-2-<methyic^^ 

cartwq^ acid imsykte ha^ an X-ray powder dVh^^ 
shown In i^igure 5. 

1& 7•(2-(^•AmlnollAmM^^(mMlylcar^^ 

cartx)xyec add sulfate having an X-rey po w der cafffad fa ^ 
dNiwnhFiyiree. 

19. A6atta8Cialmedinanyoneofdaims12to18insut»lantlaDypurefon^ 
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EVALUATION (IXSPACINGS. REIA1TVB INTENSniES) 
OFroWDmX-RAYDIITIUlCn(»(PATIERNS 

Btp^inaiit nsed 

X-R^ Powder IX£ErBCtomitoI>8 (AXS-BRUKER) 
dttta-tfaeta-gc»iiomeler» sample cbasger 
target Copper» Kal4KDa X a 1 J406 A 
paxaltel beam opdcs (imi ving soUei'di^ 
SdntiDation comter» standard san^le holdos 

2} 7-C2r(2-AiiiiiK^uazoM-yI)- 

3-oepheiiH4^caiboj^fc add- iQdrodb^^ 

datacollectka: 40kV,4OmA» WB. 0.01 steps, 2 seoosds 

3) 742-<2-Aiiiino0iiaEoI-4»y9*2Knied^ 
3-€e[riieiD-4-caiboxylic add- lofls^ate 
datac»lleetioii: 40kV,40niA. 2^ eae,0.01 st^ 

4) 7-{2^Aiimiolluaud^I>-Z<m^^ 
3^oq>ten-4"Caibo3q^ add> l yd ro geD su lftite 

data coDecticm: 4ttV, 40 inA* 2p40^ 000. 0.01 stq», 2 seconds 

9 7-[2p(2^Ainmc^azoM-^2<inedi^^ 
3-oepbem^4-cail)ox]dic add- me^^ 
dat»coIlectiofi:4OkV.4OinA»^4O*QO0»^ steps, 2 seconds 

(9 7-[2-^AmiBOtUand^yD-2p(me^ 

dalaconectioiu4QkV,40mA,2^»2e,0J>l slBps.28econds 



ottfiud dfipadng standsurds: 

1) NIST SRM 640A (Silicon Pffwder) 

2) NIST SRM 675 (synth. RncaopUogQid te) 

data cdlecticnL* 40kV, 40mA, 2 - 50^ C/^ OJOl stq^ 

Softvraie 

DIFFRAC4%is andTOPAS (AXS4RUKER) 
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(D8-AX5-BRUKER) vttfa NST standards 



SRM640A: 



SRM67S: 



28.443»e 
47J04»c 

RelJbteii% lOOc^Mttd 
Rd.lntCT«ily ** ^ ht 

l7.759»o^ 
26.774'e 
35t962^e 

RdJnteofiiQf Sle^^d 
Rd.htensily SbipBftd 

p^i tm^^ inf^ ^^^^^^^ 

RdiDteDaly 7^ 



47308*0 

17.754\ 
26.778% 

3S.9fi y i m min i J 

Rd.lDlaid9 80. 

Ed.lntBDsity lOOt 
Rd.Iiit£nsity 6. 
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POWDra PATTERN CM-USD 



Tablel 





Antfo 


talonsQif 

(AbLMI 




408 


7 


14200 


022 


8 




002 


13 




&11 


7 


ejB80 


0JB8 


68 


7^ 


11JQ2 


21 


ejB23 


1278 


14 


OJ03O 


13J33 


100 


0.190 


1420 


13 


0J04D 


1400 


10 


6jm 


1023 


3 


0.148 


17J21 


0 




17JB8 


23 


AMBB 


isjao 


11 


4681 


19J03 


34 


4/474 


19JB3 


11 


4420 


2007 


19 


4^ 


20JB0 


7 


4221 


2ij03 


17 


4w173 


Z\2I 


- 0 


4JQ3S 


22j01 


0 


3je90 


Tlx 


13 


3M4 


23.12 


27 


3J07 


23JB8 


00 


3JB01 


2420 


17 


3jBB3 


•2407 


21 


3j033 


20.18 


22 


3>948 


2003 


8 


3«387 


20:20 


8 


3^303 


20J07 


18 


3.188 


2708 


10 


3.170 


20JD8 


18 


3.142 


20A 


11 


3.100 


2873 


0 


3JD01 


2020 


7 


3j014 


2002 


4 


2JM8 


30j30 


10 


2S17 


3174 


8 


2J70 


asjao 


3 


27D0 


33j04 


0 


2JB71 


33J83 


0 


2JB04 


3374 


0 


2Mi 


34y08 


0 


2J600 


3481 


11 


2j601 


38JD1 


3 


2jfl23 


3800 


3 


2.401 


30A 


0 


2>01 


38J0O 


7 


2AtO 


3720 


7 


2387 


TOM 


0 


2J343 


38J39 


4 


2J310 


3808 


3 


22n 


38J02 


3 
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POWDER PATHBSN (DEMIST) 
3»iin^*3<cphan-4-€BrbQB;i^c add hydrochloride 



ffflfflflCHfJOHICHC 



dvahie 


Angle 






{*Cu Ml) 




ifi MA 




98 




II Pf9 
OJKC 


4R 












XD 




oJd/ 






8JM 


2D 


7.720 




48 


9 JMlfl 

7.^ml 


llJBo 


too 


BJB25 


12J88 


17 


0.129 


WA^ 


0 


OjMO 


14J0O 


0 


5M1 


15JB4 


0 


4M3 


17JB0 


14 


4.7^ 


18JB0 


art 

13 


4M8 


IOJTO 


13 


4.408 


20.14 


11 


4328 


20.51 


13 


4.107 


21.15 


10 


4iM0 


21.88 


8 


3.760 


23.89 


27 


3jB70 


24.23 


22 


3.404 


25.77 


11 


3J348 


28jB0 


11 


3.238 


27j82 






28.18 




3J017 


28jOO 




2B30 


31<58 




2.702 


32.51 




2.031 


- 34JD5 




2J404 


3738 
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POWDER PATTERN (D*I4JST) 
3'ibiifi'^<sphBakA<Bsbn^^Bt acid tni^te 



TaMe3 



TCBUiOS 








8mte 


■uuIujuiIKj 






(Rri. Ml 


22j070 


3j81 


88 




a28 


8 




8^ 


8 


11.1M 


7j81 


188 


m747 


8.22 


8 


&322 


18JB2 


4 


7je29 


11J38 


28 




ii^es 


81 


7JM1 


12jOB 


18 


0J77 


13j09 


4 


0288 


1407 


4 


(LB77 


1481 


8 


0JB89 


iauB8 


18 


Asaa 


l&SB 


8 


a328 


^jD3 


4 




1&28 


11 


4775 


18jB7 


28 


4714 


18j81 


18 


4831 


18.18 


8 


4M) 


18.88 


8 


4308 


28JB0 


14 


4t43 


21.43 


12 


4JO07 * 


21JB8 


17 




SJD9 


19 




23.20 


*fk 

lU 




83JB8 


XD 












18 






3 


3.328 


2878 


4 


3.288 


27j08 . 


8 


%2t8 


27 J4 


8 


8.178 


28j08 


18 


8.MS 


28J88 


18 


ajB88 


2^81 


8 




28JB8 


18 




3028 


8 


U» 


38>S 


8 


2J8B8 


31.18 


8 


2J»H 


31 /D 


11 


2JB82 


31jD8 


4 


2^14 


32JB7 


7 


2A71 


33J93 


8 


2M8 


3408 


4 


2A8 


3443 


8 


2548 




3 


2jB10 


3BJ8 


8 


2/91 


3853 


8 


2>08 


3882 


8 


2>917 


37.18 


8 


2/m 


37>M 


8 




38J08 


4 


2305 


38iM 


8 




3828 


8 


2288 


38JB8 


2 
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POWDER PATTERN (W-LISD 
3>vin]ii3-€q^ia»44ailMQqrBc add liydro^isDlibte 
TBbie4 



dvaiue An^ MensHy 



18^ 


4jra 


12 


17.70) 


4M 


21 


i3J037 


8.70 


20 


0.703 


0J02 


20 


0.761 


10.10 


100 


7.288 


12.13 


00 


8.681 


1324 


00 


OJSW 


13j68 


66 


8J089 


14j54 


24 


6J038 


14JB0 


10 


4.887 


18.14 


30 


4J662 


iojds 


38 


4.480 


10J80 


14 


4.321 


20j64 


24 


4.214 


21J08 


28 


4i)17 


22.11 


6 


3^ 


22J97 


35 


3JBBfF 


24J05 


82 


3J047 


2430 


37 


aj602 


2470 


32 


3j633 


28.10 


30 


3J326 


2670 


21 


3.230 


27j68 


7 


3.161 


2830 


28 


3.121 


28j00 


20 


3J086 


28J02 


0 


2J»94 


30J33 


11 


2.801 


3070 


7 


2.803 


31J80 


0 


2.720 


32J80 


0 


2JB82 


3320 


11 


2JB50 


3372 


0 


2.604 


34jn 


10 


2.654 


39.11 


13 


2.476 


3835 


14 


2.433 


3832 


14 


2.407 


3732 


17 


2321 


38.77 


11 


2.279 


3831 


0 
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POWDER PATTERN (DJ-LBT) 
3-viiii^3<9l«ii-4<ailioi94te 



Table S 





lljJMjljl 








(MM) 


ffsn 


4fiO 


81 




OM 






0B8 


7 


•4307 


&10 


7 




«71 


12 


a» 


flUOO 


10 




OJO 


» 




1001 


47 




10M 


01 


7m 


112« 


81 


7i4Ba 


11B0 


Of 


73M 


13JM 


39 


7iV4 


t2flD 


tt' 


euoeo 




00 


Am 


lasB 


tt 


am 


VUH 


10 


A87B 


ISjOO 


0 




tOJBO 


H 




17.18 


20 


4M 


f7JB0 


21 


4037 


f7M 


20 


4flB7 


WO 


fiO 


4A19 


1022 


90 




1280 


18 


4/W 


2DL14 


28 




202D 


21 


4239 




87 


4.100 


2139 


20 


4JB2 


2220 


0 


8LfiQD 


21B7 


80 


8L0B3 


204)7 


CO 


3i79 


23yD0 


100 


9JOt9 


2401 


20 




20yD1 


2Q 


3J0B8 




20 




2271 






227B 


87 




2722 


7 


a200 


2721 


10 


3.101 


2021 


29 


am 


22/0 


27 


3J009 


3220 


8 


8I>« 


2020 


7 


2J083 




« 


am 


aa« 


10 


2J0CM 


0277 


2 




2120 


13 




2120 


0 


mo 


9224 


7 


2J44 


3221 


10 


2710 


3220 


10 


ZBoa 


8309 


0 


2B10 


2«21 


0 






0 




8211 


e 




3224 


0 




8222 


13 


IPO* 


82^ 


2 


2M 


0020 


« 


2MA 


3722 


17 


zaTO 


3770 


4 


£837 


38US0 


11 


X301 


sail 


4 


2201 


3MB 


2 
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POWDER PATTERN (D4-LIST) 



SOUME 

il value 






(Ano&lrtim) 


("Cu Ito) 


(R8l. M) 


17JB24 


433 


16 




8.74 


20 


0.789 


032 


12 


8JB08 


1034 


48 


7345 


1234 


83 


BJBffF 


1327 


72 


djM 


1332 
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